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T he DSM-III 1 included PG for the first time as an impulse control disorder. SUDs are the most frequent comorbid features of PG, ranging from 30% to 70%. 2, 3 Increasing evidence points to PG and other disorders of impulse control (for example, bulimia nervosa or sexual addictions) as part of an addictive spectrum sharing the same underlying biopsychosocial process, together with other types of addictions. 4 In this regard, PG has been considered as an addictive disorder 4 or behavioural addiction. 5 In studies of alcohol-or cocaine-dependent patients, the presence of comorbidity with other SUDs frequently characterizes specific subgroups, 6 and drug of choice is frequently associated with specific personality profiles. 7 Concerning personality, impulsiveness and sensation seeking have received much attention and, together with low reward-dependence (sociability and emotional dependence), cooperativeness and self-directedness (goal-directed behaviour) have been identified as risk factors for the development of PG and the modulation of gambling behaviour. [8] [9] [10] Extravagance, avoidant, and obsessive-compulsive personality have also been identified as associated personality factors in PG. 11, 12 However, there is no agreement about their specific personality profile. The role of impulsiveness and sensation seeking in PG is unclear, as some authors report low levels of both traits in relation to control subjects. 13, 14 These inconsistencies may derive from the use of impulsivity as a unitary construct. Recent studies suggest that impulsivity involves at least 2 separate factors, that is, rash impulsiveness (acting rashly when distressed) and sensitivity to reward (greater response or activation to rewarding stimuli). 15, 16 Some authors consider rash impulsiveness as a risk factor for disinhibited behaviour and then for the progression from substance use to substance dependence, while sensitivity to reward would be more associated with motivation to use substances than with substance dependence per se. 15, 16 Although both terms are frequently used indistinctly, in our report we use the term impulsiveness as closer to rash impulsiveness, while sensation seeking refers to the sensitivity to reward construct. Impulsivity will be used as a global term including both traits. The relevance and interaction of these traits and other personality characteristics in PG will be considered in our study.
Given the multiple characterization of PG, some authors proposed the existence of different subgroups based on psychopathological or phenomenological features. Meyer 17 identified 5 clusters in a sample of 437 German gamblers from self-help groups, namely, emotionally unstable with depressive-aggressive personality, emotionally unstable with depressive personality, pathological gamblers on German-style slot machines, pathological gamblers on classical games of chance (conspicuous personality), and pathological gamblers on German-style slot machines under a subjective strain. Differently, the study by González-Ibáñez et al 18 identified 3 clusters in a sample of 110 pathological gmblers seeking treatment in a specialized unit, which differed mainly on the severity of the associated psychopathology and showed no clear differences on sensation seeking. Ledgerwood and Petry 19 identified 3 factors that derived from a questionnaire assessing the experience of gambling, that is, escape, dissociation, and egotism (narcissisticlike traits). Cunningham-Williams and Hong 20 applied latent class analysis to a sample of community-recruited gamblers and identified a 6-class solution reflecting a continuum of problem gambling risk based on 8 indicators of an instrument, the Computerized-Gambling Assessment Module. 21 Similar results based on the distribution of DSM-IV criteria for PG in community gamblers were reported by Toce-Gerstein et al. 22 From a theoretical viewpoint, Blaszczynski and Nower 23 proposed a pathways model that included 3 subgroups, that is, behaviourally conditioned problem gamblers, emotionally vulnerable problem gamblers, and antisocial, impulsivist problem gamblers. More recently, based on a literature review, Iancu et al 24 proposed 3 subtypes of PG, that is, impulsive, addictive, and obsessive-compulsive (mainly females).
Most studies agree in the role of emotional instability and Cluster B traits (including impulsiveness and sensation seeking among others) in the differentiation of pathological gamblers. To a lesser degree, addictive features are also considered. In general, subtyping studies include different variables, sample, and methods, and the subgroups reported do not coincide and are noncomparable.
With the aim of shedding light on the subtyping of pathological gamblers and considering a biopsychosocial approach, our main objective was to obtain an empirical classification of PG patients according to personality variables. Secondly, we aimed to describe the resultant groups in terms of clinical and sociodemographic variables. According to Blaszczynski and Nower's 23 pathways model, we hypothesized that 3 subgroups would be identified, corresponding to behaviourally conditioned, emotionally vulnerable, and antisocial, impulsivist problem gamblers. 
Method

Participants
An initial sample of 1576 PG patients attending a PG unit was considered. All of them were consecutive referrals for assessment and treatment and were diagnosed according to DSM-IV-TR criteria. 25 The entry into the study was from May 2003 to July 2007. This study was carried out according to the latest version of the Declaration of Helsinki. The Ethics Committee of our hospital approved this study and informed consent was obtained from all final participants.
Exclusion criteria were the following: presence of severe, acute psychiatric disorders (for example, acute psychosis, substance intoxication, or manic episodes) (n = 148); missing information in the main measures (n = 97); and rejecting participation in the study (n = 160). Regarding their main gambling problem, 90.2% were slot-machine gamblers, 17.6% were bingo gamblers, 9.7% lottery gamblers, 6.3% casino gamblers, 6.7% had other games (cards, bets) as main gambling problem, and 10.4% had problems with several types of gambling. Their mean monthly income was €1251.7 (SD 646.7), and 68.2% had gambling-related debts (from €50 to €120 000).
Material and Assessment
Clinical Measures SOGS 26 is a 20-item screening questionnaire that discriminates among probable PG, problem gambling, and nonproblem gambling. Psychometric properties of the Spanish validation 27 were the following: test-retest reliability 0.98, internal consistency 0.94, and convergent validity 0.92.
The diagnostic questionnaire for PG according to DSM-IV criteria 28 is a 19-item questionnaire reflecting the DSM-IV diagnostic criteria for PG. In the Spanish adaptation, 29 the standard DSM-IV cut-off score of 5 criteria yielded satisfactory classification accuracy results with high sensitivity (0.92) and specificity (0.99).
The SCL-90-R 30 is a 90-item scale for assessing self-reported psychological distress and psychopathology. It measures 9 primary symptom dimensions (for example, somatization, obsessive-compulsive disorder, and depression). A global index, that is, the GSI was also used for our study. Reliability ranged from 0.81 to 0.90 for the different subscales in the Spanish validation. 31 The SUDs module of the SCID-I 32 is a semi-structured interview that establishes the most important DSM-IV Axis I diagnoses. Its psychometric properties for SUD showed good discriminant, concurrent, and predictive validity, 33 as well as good interrater reliability (k = 0.94 for alcohol use disorder and k = 0.82-1.0 for other SUD). 34 Presence of alcohol use disorders and SUD were used separately as binary variables for our study.
Psychometric Personality Measures
TCI-R 35 is a 240-item questionnaire measuring 7 personality factors. Temperamental factors include Harm Avoidance, Reward Dependence, Novelty Seeking (reflects both sensation-seeking and impulsiveness), and Persistence. Character dimensions include Self-Directedness, Cooperativeness, and Self-Transcendence. Reliability of the different personality dimensions was good in the Spanish adaptation, 36 ranging from 0.77 to 0.84. Given our interest in the configuration of general personality across subgroups, scale scores in all 7 factors were used for cluster analysis. Considering the relevance of impulsivity in PG, the Novelty Seeking factor subscales (Exploratory Excitability, Impulsiveness, Extravagance, and Disorderliness) were used a posteriori as descriptors of the subgroups. Exploratory Excitability reflects sensation novelty seeking and boredom proneness (similar to sensitivity to reward), Impulsiveness reflects unreflective and careless behaviour (similar to rash impulsiveness), Extravagance reflects over-spending behaviour, and Disorderliness reflects antinormative behaviour.
The Eysenck Impulsivity Scale I7 37 is a 54-item self-report scale that measures 2 dimensions of impulsivity, that is, Impulsiveness (similar to rash impulsiveness) and Venturesomeness (similar to sensation seeking and sensitivity to reward), and one dimension of Empathy. Eysenck et al 37 reported test-retest reliabilities of 0.78 and 0.90 for the Venturesomeness and Impulsiveness subscales, which were used for cluster analysis in our study.
Procedures
First interview (at intake) was addressed to elaborate the clinical history by means of a semi-structured face-to-face interview. Experienced psychologists and psychiatrists (specialists in PG) collected sociodemographic and clinical data. The above-mentioned measures were administered during a second session before treatment.
Statistical Analyses
Statistical analysis was carried out using SPSS version 15.0.1 (SPSS Inc, Chicago, IL).
The 7 TCI-R factor scores and I7 Impulsiveness and Venturesomeness scales were used for cluster analysis. The identification of empirical homogeneous groups was performed by using a 2-step cluster analysis, which seeks to identify homogeneous subgroups of cases in a population by both minimizing within-group variation and maximizing between-group variation. Cluster analysis is more often viewed as an exploratory procedure rather than a testing hypothesis method such as latent class analysis. The 2-step method is a one-pass-through-the-data approach that addresses the scaling problem by identifying preclusters in a first step, then treating these as single cases in a second step that uses hierarchical clustering. By default, the SPSS algorithm uses a combination of the Schwarz Bayesian Information Criterion (though the Akaike Information Criterion may be selected by the researcher) and log-likelihood distance in autodetermining the number of clusters. SPSS will pick a solution with a reasonably large ratio of Schwarz Bayesian Information Criterion changes and a large ratio of distance measures. Cases are categorized under the cluster that is associated with the largest log-likelihood. The SPSS algorithm uses a decrease in log-likelihood for combining clusters as the distance measure. 38 The log-likelihood measure is computed by using the normal density for continuous variables and the multinomial probability mass function for categorical variables. 39 We let the 2-step algorithm automatically determine the number of clusters.
Then, we performed ANOVA and chi-square tests between clusters and sociodemographic (age, employment status, and marital status), clinical (SCL-90-R subscales and GSI, total SOGS score, number of fulfilled DSM-IV criteria, presence of substance and [or] alcohol abuse, and smoking status), and personality (TCI-R Novelty Seeking factor subscales) variables not included in the cluster analysis. This information was used to externally validate the cluster solution. These comparisons were adjusted for age, sex, and duration of the disorder when needed.
To correct for multiple comparisons, we established a standard alpha level of 0.01.
Results
Cluster Composition
The 2-step procedure generated a classification based on 4 clusters. Table 1 shows the centres of every empirical group and the results of between-group comparisons. Cluster 1 was characterized by the highest scores in I7 Impulsiveness and TCI-R Self-Transcendence, and the lowest scores in TCI-R Self-Directedness and Cooperativeness. They showed relatively high TCI-R Novelty Seeking and Harm Avoidance scores.
Cluster 2 showed the highest scores in TCI-R Harm Avoidance, and the lowest scores in TCI-R Reward Dependence, Persistence, and Self-Transcendence. They also showed low I7 Venturesomeness and relatively low I7 Impulsiveness, TCI-R Novelty Seeking, Self-Directedness, and Cooperativeness scores. This cluster was characterized by difficulties in impulse control, low planning, and low perseverance.
Cluster 3 was characterized by the highest scores in TCI-R Novelty Seeking, Reward Dependence, Persistence, and I7 Venturesomeness. They also showed the lowest TCI-R Harm Avoidance scores and relatively high scores in TCI-R Self-Directedness, Cooperativeness, and I7 Impulsiveness.
Cluster 4 was characterized by the lowest TCI-R Novelty Seeking and I7 Impulsiveness scores, and the highest TCI-R Reward Dependence, Persistence, Self-Directedness, and Cooperativeness scores, as well as low I7 Venturesomeness. They also showed relatively low TCI-R Harm Avoidance scores.
Sociodemographic Characteristics of the Clusters
In Table 2 , the clusters differed significantly on age, education, and employment. Post-hoc comparisons showed that patients of Clusters 1 and 3 were significantly younger than patients of Clusters 2 and 4. Cluster 1 showed the lowest education level, that is, the highest percentage of patients with elementary education and the lowest percentage of patients with post-secondary education. Regarding employment, Cluster 1 showed the lowest percentage of people who were employed, while Cluster 3 showed the highest percentage of employment. Some tendencies to statistical significance appeared for sex (Cluster 1: 10.3% women; Cluster 2: 9.2%; Cluster 3: 4.2%; Cluster 4: 6.5%; P = 0.03) and marital status (Cluster 4 showed the highest percentage of married patients; P = 0.03). No statistically significant findings were observed for the presence of debts, monthly income, or type of main gambling problem. Adjustment for age yielded no differences in the results.
Clinical Correlates of the Clusters
In Table 3 , in general Cluster 1 patients showed the highest scores on all SCL-90-R subscales (including the General Symptom Index), followed by Cluster 2, and Clusters 3 and 4, which showed similar scores in almost all subscales. Regarding the number of DSM-IV criteria for PG fulfilled, Cluster 1 showed the highest score and Cluster 4 the lowest. Clusters 1 and 3 showed the highest SOGS total score and Cluster 4 showed the lowest one. Statistical differences were also observed regarding age of onset of gambling problems, with Clusters 1 and 3 showing the earliest age of onset and Cluster 4 the oldest one. No changes in these results were observed after adjusting for age, sex, and duration of the disorder.
Percentage of comorbidity with SUDs, including alcohol and tobacco smoking, were also observed across clusters. Cluster 4 showed systematically the lowest percentage of alcohol, substance, and tobacco abuse. Cluster 2 showed the highest percentage of alcohol abuse and Cluster 1 showed the highest percentage of substance abuse. Cluster 3 showed the highest percentage of tobacco smokers.
Distribution of the TCI-R Novelty Seeking Factor Subscales Scores Across Clusters
In Table 4 , statistically significant differences were observed on all Novelty Seeking factor subscales. Cluster 3 showed the highest Exploratory Excitability, while Cluster 2 showed the lowest scores in this subscale. Clusters 1 and 3 showed the highest scores in Impulsiveness and Cluster 4 showed the lowest ones. Cluster 4 showed the lowest scores in Extravagance, while Cluster 3 showed the highest ones. Finally, Clusters 3 and 1 showed the highest Disorderliness and Cluster 4 the lowest. Adjustments for age and sex yielded no differences in these results.
Discussion
The aim of our paper was to present a new classification of PG patients according to personality variables, as well as to characterize the subgroups regarding clinical aspects and specific variants of impulsivity, as measured by the Novelty Seeking factor subscales.
Cluster analysis automatically generated 4 empirical groups. Cluster 1 was characterized by difficulties with impulse control (rash impulsiveness), low cooperativeness, and high mysticism or spirituality. This profile was labelled as disorganized (schizotypic) by Cloninger 40 and describes an illogical, suspicious, and immature personality, which also shows magical thinking and unconventional behaviour. These people were labelled as Type I pathological gamblers and showed a disorganized and emotionally unstable profile. They exhibited the most severe psychopathological profile (the highest scores in the SCL-90-R) and the most severe gambling behaviour (as measured by the SOGS), as well as Only statistically significant results at the level P < 0.01 are shown. a P < 0.001 early onset of gambling problems and the highest percentage of substance abuse (together with a high percentage of alcohol abuse) as partially suggested in a previous study. 41 They also showed high extravagance (overspending behaviour) and disorderliness (antisocial and uncontrollable behaviour). The presence of women was especially high in this cluster, but no statistically significant differences were achieved regarding sex distribution across clusters. We did not assess personality disorders but we dare to say that their prevalence will probably be high in this cluster, especially Cluster B (given their high impulsiveness and low self-directedness). Potential treatments for this type of patients should include both psychopharmacological and psychological interventions.
Psychological therapies for these patients should address not only PG and comorbidity with substance abuse but also their personality disturbances through more intensive and probably long treatments.
Cluster 2 patients were characterized by materialistic, controlled, avoidant behaviour, and aloofness. They were labelled as Type II pathological gamblers and showed a schizoid personality profile. This subtype showed the highest percentage of alcohol abuse and the lowest sensation seeking. In this context, considering the high levels of Harm Avoidance, the presence of psychopathological disturbances (higher than in Clusters 3 and 4 although lower than in Cluster 1), and the low level of substance abuse, we hypothesize that these patients may use alcohol (and gambling) to relieve emotional distress. The relation between Harm Avoidance and depression is well known, 42 as well as the association between depression and use of alcohol as self-medication. 43 These patients might benefit from psychological therapies focused on their personality deficits (especially their high harm avoidance) and how to cope with negative affect.
Patients of Cluster 3 showed high sensation seeking and rash impulsiveness, overspending behaviour, and uncontrollability. They also showed high sensitivity to reward (including social reward) and persistence. Their gambling behaviour was severe (according to the SOGS) in comparison to the other groups but they showed no general psychopathological disturbances (only a slightly higher hostility than Cluster 4 patients). As well, they had early onset of gambling problems and the highest percentage of smoking. The literature suggests that extroversion and anxiety features are associated with tobacco smoking. 44 Although this subgroup did not show higher anxiety than the others, they clearly showed the most extroverted personality profile. This subtype of PG was named Type III and showed a reward sensitivity profile. Therapeutic interventions for these patients should be addressed to enhance their abilities of self-monitoring, impulse control, and consideration of the long-term consequences of their decisions.
Finally, Cluster 4 patients showed the healthiest personality and clinical profile, that is, they showed low levels of impulsiveness and sensation seeking, responsible, goal-directed and cooperative behaviour, and (social) reward dependence. They showed less severe gambling problems (as measured by the SOGS) and low levels of general psychopathology (as measured by the SCL-90-R), as well as the lowest levels of comorbidity with substance and (or) alcohol abuse or tobacco smoking. This subgroup showed the latest age of onset of gambling problems. These people were named as Type IV pathological gamblers and were considered as a highfunctioning subgroup. This means that PG may also develop in the context of an adaptive personality profile. This subtype of PG might benefit from shorter and less intensive interventions such as brief psychoeducational groups or short cognitive-behavioural treatments.
Two subgroups showed high (rash) impulsiveness, that is, Type I (disorganized and emotionally unstable) and Type III (reward sensitive). Type III showed also high sensation seeking. Both groups showed differing levels of psychopathological disturbances and comorbidity profiles; however, they similarly showed early age of onset of gambling problems. Type I (disorganized and emotionally unstable) showed emotional and personality disturbances (other than impulsiveness), which are expected to be associated with an eventually poorer outcome. However, Type III (reward sensitive), even showing high impulsiveness and sensation seeking, had no psychopathological or other personality disturbances, although their gambling problem was severe.
These findings may have several implications. It seems that impulsiveness is not necessarily associated with sensation seeking, as the scores in the latter trait were not especially high in Type I (disorganized and emotionally unstable) pathological gamblers. This adds support to the differentiation between impulsiveness (understood as rash impulsiveness) and sensation seeking (sensitivity to reward and novelty), as well as to the association of the former with poorer outcomes. 15, 16 Conversely, both subgroups seemed to show a response modulation deficit 45 that affected gambling behaviour (both subgroups showed severe gambling behaviour) and was independent of the general psychopathological state (only one subgroup showed psychopathological disturbances). This deficit may also have a role in the presence of substance and (or) alcohol abuse and tobacco smoking in Type I (disorganized and emotionally unstable) and Type III (reward sensitive) pathological gamblers. Third, both subgroups showed the earliest age of onset of gambling problems, suggesting that the response modulation deficit might be associated with this clinical characteristic.
The classification into 3 subgroups of PG suggested by Blaszczynski and Nower 23 was not supported by our data, given that 4 subtypes were clearly identified. Further, the differentiation between emotionally vulnerable and antisocialimpulsivist subgroups was not confirmed given that both features appeared together in one of the subtypes, suggesting that both emotional and personality disorders may run together in PG, instead of emerging separately. In addition, a subtype of PG that had not previously been described emerged, that is, Type II (schizoid). However, we have to take into account that our sample was limited to slot-machine pathological gamblers who seek treatment for this disorder, while Blaszczynski and Nower's 23 model accounts for pathological gamblers in general. These subtypes confirm that PG is a highly heterogeneous disorder that may require specific therapeutic interventions according to the person's characteristics.
Concerning limitations, our patients were treatment-seeking pathological gamblers, and our results might not be generalizable to nontreatment-seeking pathological gamblers. Second, most PG patients were mainly slot-machine gamblers, which also affects generalizability of results. Third, we did not assess comorbidity, other than with SUDs. We tried to (partially) cover these areas by using psychometric measures of psychopathological status and personality.
Conclusions
Blaszczynski and Nower's 23 pathways model was not supported by our data. Cluster analytic techniques identified 4 empirical clusters with different clinical, personality, and comorbidity profiles. Two types (Type I and Type III) showed a response modulation deficit, substance and (or) alcohol abuse, and early onset of gambling problems, but only one of them (Type I) showed psychopathological and other personality disturbances. Another type (Type II) was characterized by social aloofness and Harm Avoidance, as well as alcohol abuse, while a fourth type (Type IV) showed high general functioning. The different types of patients may benefit from different therapeutic approaches.
Future research should include more heterogeneous samples in relation to the main gambling problem and consider treatment outcome parameters and biobehavioural validators (that is, neuropsychological, biochemical) of the subgroups.
